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(57) Abstract: A slide-out room (12) support system (28) for a recreational vehicle (10) has outer C-shaped rails (34) received at 
least partially within the thickness of the floor (64) with the slot of the C-shape opening downwardly. A fixed support (30) extends 
up through the slot and mounts four rollers (38), two on each side, which extend into the space between the top wall (42) of the rail 
(34) and the flanges (40) so as to support the rail (34) generally horizontal and relieve much of the weight of the slide-out room (12) 
from being borne by the stationary floor of the recreational vehicle (10). A lead screw (46) that moves longitudinally with the rail 
(34) drives it in and out, and a rack (60, 70) and pinion (62, 68) system synchronizes the movement of the rails (34) when two or 
more rails (34) are provided. The lead screw (46), or alternatively the rack (60, 70) and pinion (62, 68) system, may be manually or 
electrically driven. 
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IN-FLOOR SLIDE-OUT ROOM SUPPORT SYSTEM 

CROSS-REFERENCE TO RELATED APPLICATION 
This application claims the benefit of U.S. Provisional Patent Application No. 
60/177,562 filed January 21, 2000. 

STATEMENT CONCERNING FEDERALLY SPONSORED 
5 RESEARCH OR DEVELOPMENT 

Not applicable. 

BACKGROUND OF THE INVENTION 
Field of the Invention 
This invention relates to slide-out support systems for recreational vehicles 
0 ("RVs") such as trailers and motor homes and in particular to a slide-out support system 
in which movable support beams are relatively thin so that the support system is low 
profile, so the beams can fit into grooves in the floor or between the stationary floor and 
the movable floor when the movable floor is retracted. 

Discussion of the Prior Art 
5 In the support systems for slide-out rooms of RVs the space under the slide-out 

room is sometimes very limited. Since the support system must be rigid so as to extend 
and retract a room and support it while extended, the limitation on space presents a 
challenge to make the support system sufficiently rigid. 

In addition, in prior systems, the movable floor slid or had rollers which rolled 
0 on top of the stationary floor during extension and retraction. Over time, this would wear 

on or mar the stationary floor. 
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SUMMARY OF THE INVENTION 
The present invention provides a slide-out support system in which rails of the 
system are moved relative to stationary frames which support the rails, and the rails 
partially or wholly fit within the thickness of the floor. For this purpose, the floor may 
5 be grooved in the bottom so as to receive the slide-out beams. Thereby, a low profile 
system is provided in which the telescoping rails require little, if any, room under the 
floor. 

In a preferred form, a lead screw is journalled and axially fixed relative to one of 
the slide-out beams so as to move longitudinally with the rail. As the lead screw is 
1 0 turned, either manually or by a motor, it causes the beam to extend or retract, depending 
upon the direction the screw is turned. Also fixed to the beam may be a linear gear rack, 
which meshes with a pinion gear that drives a shaft which extends laterally and mounts 
at its laterally opposite end another pinion gear. This pinion gear is in meshing 
engagement with another gear rack which is fixed to another slide-out rail so that both 
1 5 slide-out rails extend or retract together. 

In addition, the fixed support preferably supports the rail so that it cannot pivot 
about a lateral axis, i.e. a horizontal axis which is perpendicular to the longitudinal 
direction. This relieves some or all of the weight of the slide-out room from being borne 
by the stationary floor, to reduce or eliminate marring of the stationary floor. 
20 The foregoing and other objects and advantages of the invention will appear in 

the detailed description which follows. In the description, reference is made to the 
accompanying drawings which illustrate a preferred embodiment of the invention. 
BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a perspective view of a vehicle with its slide-out room retracted; 

.9- 
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Fig. 2 is a perspective view of a vehicle with its slide-out room extended; 

Fig. 3 is a perspective view of a slide-out system of the invention shown in a fully 
extended position; 

Fig. 4 is a cross-sectional view from the plane of the line 4-4 of Fig. 3; 
5 Fig. 5 is a cross-sectional view from the plane of the line 5-5 of Fig. 4; 

Fig. 6 is a cross-sectional view from the plane of the line 7-7 of Fig. 5 with the 
system retracted; 

Fig. 7 is a view similar to Fig. 6 with the system extended; 

Fig.8 is a detail fragmentary cross-sectional view showing the connections of the 
10 two ends of the lead screw to the slide-out support rail; 

Fig. 9 is a top cross-sectional view similar to Fig. 4 showing an alternate 
embodiment of the invention; and 

Fig. 10 is a view similar to Fig. 4 showing another alternate embodiment of the 
invention. 

1 5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Fig. 1 illustrates the side of an RV 10 with its slide-out room 12 retracted. The 
slide-out room 12 has windows 1 8, an outer wall 16, and an outer bottom edge 20. 

Fig. 2 illustrates the RV 10 with the slide-out room 12 extended. As illustrated, 
the slide-out room 12 also has end walls 14 and a top wall 22. Slide-out rooms, in 

20 general, are well known in the art and are used to expand the interior volume of the RV. 

As is well known, weatherproof seals are provided between the end walls 14. the top wall 
22, and the side wall of the RV, as well as sometimes between the floor 64 (Fig. 3) of the 
slide-out room 12 and the stationary floor 65 of the RV to prevent wind, rain, dirt, and 
insects from entering the RV. 
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Fig. 3 illustrates a slide-out support system 28 of the invention, which is mounted 
to the frame of the RV under the slide-out room 12. Inner fixed support frames 30 of the 
system are welded or otherwise fixedly attached to beams 32 of the frame of the RV. The 
frame members 32 run longitudinally relative to the RV, so that the outer rails 34 extend 
5 and retract laterally, in the same direction that the slide-out room 1 2 extends and retracts. 

Inner fixed support rails 30 are U-shaped channels that are generally open at the top, and 
outer rails 34 are C-shaped, having a top wall 42, side walls and flanges 40 extending 
inwardly with inward edges 42 defining the slot of the C-shape, with the slot opening 
downwardly at the bottom of the rail 34. As shown in Fig. 3, each rail 34 is received in 

10 a laterally running groove 35 in the bottom of the floor 64, which groove is just large 
enough to receive the respective rail 34. Each rail 34 may be wholly or partially received 
in the groove 35, depending on the depth of the groove. Thus, when the movable floor 
64 is retracted, the rails 34 and screw 46 are between the movable floor 64 and the 
stationary floor 65, and the movable floor 64 is supported above the stationary floor, or 

1 5 at least much of the weight of the slideout room is relieved from being supported by the 

stationary floor 65, to reduce wear of the stationary floor 65. 

As shown in Fig. 3, each inner fixed support frame 30 mounts four rollers 38, one 
at each upper comer, and the rollers 38 can rotate about longitudinal axes. The rollers 
38 are received in the space between flanges 40 of the rails 34 and the top walls 42 of the 

20 rails 34. Each inner frame 30 is received in the space between the flanges 40 of the 
respective ratf 34. At the interface between the edges 42 and the opposite sides of each 
inner frame 30, nylon or other lubricious plastic wear strips can be provided, which also 
help lateral alignment of the rails 34 as they are extended and retracted. Such wear strips 
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or pads can also be provided on the outer ends of the axle posts which mount the rollers 
38 to slide against the inside surface of the sidewalls of the rails 34. 

As stated above, the rails 34 are fixed to the slide-out room 12. The rails 34 are 
retracted with the floor 64 of the slide-out room 12 over the stationary floor of the RV, 
5 supporting the weight of the slide-out room in the retracted position. As stated above, 
an advantage is that scuffing of the stationary floor by the movable floor 64 is reduced 
since the rails 34 support the floor 64 up over the stationary floor in the retracted position 
and while the room 12 is being retracted and extended. This differs from prior art 
constructions in which the movable rails were only attached to the room at the outer side 

10 of the room and the slide-out floor simply road up over the stationary floor during 
retraction and extension. 

Referring to Figs. 4-8, the system of Fig. 3 is driven extended and retracted by a 
manually turned lead screw 46. Handle 44 may be used to turn the lead screw 46. The 
lead screw 46 is threaded into a nut 48 which is welded or otherwise fixedly attached to 

15 the inner frame 30 which the lead screw 46 extends through. Members 50 and 52 are 
welded to the rail 34 and the lead screw 46 extends through holes in the members 50 and 
52. Sleeves 54 and 58 are received over the ends of the screw 46 and pinned thereto by 
pins 80 with thrust bearings 82, which may be roller bearings as shown, journal bearings, 
or bushings, between the respective end hub 54 and 58 and wall 50 and 52. Thus, when 

20 the screw 46 is turned, it moves axially relative to the nut 48, and carries the rail 34 to 
which it is affixed by walls 50 and 52 with it. 

The rail 34 on the opposite side of the room must also be driven synchronously 
with the rail 34, which is attached to the lead screw 46, and for this a rack and pinion 
drive is provided. Gear rack 60, having gear teeth at the bottom of a beam, is welded or 
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otherwise attached to the rail 34 which is attached to the screw 46, and a pinion 62 
meshes with the gear rack 60. Pinion 62 is joumalled by the inner rail 30 which houses 
it and turns with shaft 66 which has at its opposite end a pinion 68 which is joumalled 
by the opposite inner frame 30. Pinion 68 meshes with rack 70 which is welded or 
5 otherwise attached to the rail 34 which is driven by the pinion 68. 

Fig. 9 illustrates a variation which lacks the lead screw 46 and associated 
structures and drives both rails 34 with a rack and pinion drive which is driven by a 
motor 84. 

Fig. 10 illustrates another variation which is similar to Fig. 4 but in which the lead 
0 screw 46 is driven by a motor 86 which would be mounted to the adjacent rail 34. 

Many modifications and variations to the preferred embodiments described will 
be apparent to those skilled in the art. Therefore, the invention should not be limited to 
the embodiments described. 



-6- 



WO 01/53132 PCT/US01/01739 

I Claim: 

1. In a support system for expanding and retracting a slide-out room of a 
recreational vehicle, said room having a floor which in an expanded position of the room 
is at substantially the same level as a stationary floor of the vehicle and in a retracted 
5 position of the room is above the stationary floor of the vehicle, said support system 
including one or more extendable and retractable rails fixed to the room for expanding 
and retracting the room, rollers for supporting the rails relative to a fixed support and a 
drive system for moving the rails in and out, the improvement wherein each said rail fits 
at least partially within the thickness of a floor of said room. 
10 2. The improvement of claim 1 , wherein said floor of said room has a groove 

in which said rail is received. 

3. The improvement of claim 2, wherein each said rail is C-shaped, having 
a top wall which is generally parallel to said floor of said room, spaced side walls 
depending from the top wall, and flanges extending inwardly from the side walls spaced 

1 5 from and generally parallel to the top wall, each flange having an inner edge spaced from 

the inner edge of the other flange so as to define a slot between said edges. 

4. The improvement of claim 3, wherein said fixed support extends upwardly 
through said slot. 

5. The improvement of claim 4, wherein said fixed support mounts rollers 
20 which roll between said top wall and said flanges inside of said rail. 

6. - The improvement of claim 5, wherein a gear rack having gear teeth 
which extend generally parallel to said rail extends up through said slot and is affixed 
to said rail. 
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7. The improvement of claim 6, wherein said gear rack is affixed to said 
top wall inside said rail. 

8. The improvement of claim 7, wherein said teeth of said gear rack mesh 
with a gear which is below said rail. 

5 9. The improvement of claim 8, wherein at least two of said rails as 

claimed in claim 8 are provided, and in which the gear associated with each said rail is 
connected by a shaft to the gear of the other said rail so that said gears turn in unison. 
1 0. The improvement of claim 9, wherein said shaft is driven by an electric 

motor. 

10 11. The improvement of claim 9, wherein said rails are extended and 

retracted by a lead screw. 

12. The improvement of claim 1 1, wherein said lead screw is manually 

driven. 

13. The improvement of claim 1 1, wherein said lead screw moves 
1 5 longitudinally in or out with said rails. 

14. In a support system for expanding and retracting a slide-out room of a 
recreational vehicle, said room having a floor which in an expanded position of the 
room is at substantially the same level as a stationary floor of the vehicle and in a 
retracted position of the room is above the stationary floor of the vehicle, said support 

20 system including one or more extendable and retractable rails fixed to the room for 
expanding and retracting the room, rollers for supporting the rails relative to a fixed 
support and a drive system for moving the rails in and out, the improvement wherein 
each said rail fits at least partially within the thickness of a floor of said room and said 
rail is driven by a lead screw. 
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15. The improvement of claim 14, wherein said lead screw moves 
longitudinally with said rail. 

16. In a support system for expanding and retracting a slide-out room of a 
recreational vehicle, said room having a floor which in an expanded position of the 

5 room is at substantially the same level as a stationary floor of the vehicle and in a 

retracted position of the room is above the stationary floor of the vehicle, said support 
system including one or more extendable and retractable rails fixed to the room for 
expanding and retracting the room, rollers for supporting the rails relative to a fixed 
support and a drive system for moving the rails in and out, the improvement wherein 
10 each said rail fits at least partially within the thickness of a floor of said room and said 
fixed support supports said rail on rollers that are longitudinally spaced apart so as to 
restrain said rail from pivoting about a lateral horizontal axis and maintain a floor of 
said room generally horizontal. 

17. The improvement of claim 16, wherein each said rail is an outer beam. 
15 18. The improvement of claim 1 7, wherein each said rail is C-shaped, 

having a top wall which is generally parallel to said floor of said room, spaced side 
walls depending from the top wall, and flanges extending inwardly from the side 
walls spaced from and generally parallel to the top wall, each flange having an inner 
edge spaced from the inner edge of the other flange so as to define a slot between said 
20 edges. 

19. - The improvement of claim 18, wherein said fixed support extends 
upwardly through said slot. 
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20. The improvement of claim 19, wherein said rollers extend outwardly 
from said fixed support and roll between said top wall and said flanges inside of said 
rail. 



-10- 



WO 01/53132 



1/5 



PCT/US01/01739 





FIG. 2 



WO 01/53132 



PCT/US01/01739 




WO 01/53132 



PCT/US01/01739 



3/5 



F\QA 



3' J 



if 7 " 



WO 01/53132 



PCT/US01/01739 




WO 01/53132 PCT/US01/01739 




PC. /US 01/01739 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 B60P3/34 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. RELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 B60P 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the internal ional search (name of data base and, where practical, search terms used) 

PAJ, EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 0 Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P.Y 
A 



US 6 067 756 A (FRERICHS ET AL) 
30 May 2000 (2000-05-30) 
column 1, line 46 - line 54 
column 2, line 1 - line 14 
column 2, line 21 - line 28 
column 3, line 13 - line 28 
abstract; figures 

US 3 797 880 A (PEZZAGLIA) 
19 March 1974 (1974-03-19) 
column 2, line 21 - line 46; figures 

US 4 652 041 A (BARBER ET AL) 

24 March 1987 (1987-03-24) 

column 4, line 23 - line 51; figures 3,4 

EP 0 083 317 A (RAGONESE) 
6 July 1983 (1983-07-06) 



1,2,14, 

16,17 

3,15,18 



1,2,14, 
16,17 



□ 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



0 Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be of particular relevance 

■E* earlier document but published on or after the international 
tiling date 

V document which may throw doubts on priority daim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

'O' document referring to an oral disclosure, use, exhibition or 
other means 

'P' document published prior to the international filing date but 
later than the priority date claimed 



T later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

•X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

'V document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



18 May 2001 



Date of mailing of the international search report 



25/05/2001 



Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo nl, 
Fax: (+31-70) 340-3016 



Authorized officer 



Nordlund, J 



Form PCT/ISA/210 (second sheet) (Jufy 1992) 



formation on patent family members 



inter' -onai application no 

PC'I/US 01/01739 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



US 6067756 


A 


30-05-2000 


NONE 












US 3797880 


A 


19-03-1974 


IT 


950880 


B 


20- 


-06- 


■1973 








LH 


bbb/t>4 


A 

A 


lb- 


-11- 


i n*7 a 

iy/4 


US 4652041 


A 


24-03-1987 


CA 


1238069 


A 


14- 


-06- 


•1988 


EP 83317 


A 


06-07-1983 


NONE 













Form PCT/ISA/210 (patent f amity annex) (Jury 1992) 



